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The focus of this report is on the ecology of understory herbivores
(Lepi doptera) of forested lands within the greater Colunbia River Basin in the
Pacific Northwest of North Anerica. The report is divided into six sections: 1)
I ntroduction - Scope of project; 2) Biogeographical considerations; 3) Species of
special interest; 4) \Vegetation associations; 5) Future needs; and 6)
Ref erences. Each section is further divided into various topics, such as a
listing of species groups and the ecol ogical role of given species-in'the
ecosystem

SECTION | : | NTRODUCTI ON - SCOPE OF PRQIECT

This section consists of five topics: A Ecological realm B) Invertebrate
taxa; C) Geograhical range; D) A Database tenplate - Ecol ogi cal functional
groups: and E) Species information forns.

A Ecological realm

The generalized habitat consisting of the understory vegetation of forested
lands is the environment considered in this report. The understory Vegetation
i nvol ves hundreds of plant species and as defined for consideration of
i nvertebrate herbivores | have limted the floral scope to the
her baceous/ gr am naceous pl ants and shrubs. The herbivores of trees, defined as
those plants with a single nain woody trunk and exceeding 3 min height when
fully grown, are discussed by M Wgner in a conpanion report on the assessment
of canopy herbivores of the Colunbia R ver Basin.

Her baceous plants are defined as | ow growi ng and nonwoody. Species of
her baceous plants are well represented anmong nany famlies such as, Apiaceae
(Heracleum), Aspidiaceae (Polystichum), Asteraceae (Senecio), Brassicaceae
(Cardamine, Sisynbrium, Crassulaceae (Sedum), Fabaceae (Lotus, Lupinus),
Hydr ophyl | aceae (Phacelia), Lani aceae (Mentha), Liliaceae (Calochortus,
Trillium, Onagraceae (Epilobium, Eriogonum), Ranuncul aceae (Potentilla), and
Violaceae (Viola).

Grasses (Poaceae) are easily distinguished by their .characteristic flower
heads and I|eaf norphology. Species of grasses that typically occur in the region
O the Colunbia River Basin are: Andropogon, Avena, Bronus, Festuca, and Poa.

The shrubby vegetation is defined as plants with woody growth, w thout a
single main trunk, and generally less than 3 m tall. shrubs are represented by
numerous famlies, such as, Asteraceae (Artemisia, Chrysothmanus), Caprifoliaceae
(Symphoricarpos), Ericaceae (Arctostaphylos, Gaultheria, Rhododendron,

Vaccinium , Gossulariaceae (R bes), Rhamnaceae (Ceanothus), 'and Rosaceae
(Holodiscus, Purshia, Rosa, Rubus, Spiraea).

B. Invertebrate taxa.

The functional group of invertebrates addressed in this report concerns the
Lepi doptera (butterflies and noths). In the classification of insects at the
ordinal level the Lepidoptera are the nost speci ose and abundant taxon found on
understory vegetation. Another nmmjor herbivore taxon associ ated with understory
vegetation is the Heteroptera, this group is addressed by J.D. Lattin in this
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series of reports assessing the invertebrates of the Colunmbia River Basin. O her
taxa, such as sone speci es of Orthoptera (grasshoppers and crickets), Col eoptera
(beetles), and Diptera (flies), which occur on understory vegetation were
determned to be beyond the scope of this report.

Approxi mately 38 families and 2,500 species of Lepidoptera occur in the
Pacific Northwest. The Lepidoptera are subdivided into two main groups: the noths

and the butterflies.

The fanmilies of noths and butterflies found in the Columbia

Ri ver Basin are |listed bel ow.

MOTHS BUTTERFLI ES
Al ucitidae Arctiidae Danai dae

Bl ast obasi dae Choreuti dae Hesperii dae
Cochyl i dae Col eophori dae Lycaeni dae
Cosnopt eri gi dae Cossi dae Nynmphal i dae
Di opti dae Dr epani dae Papi | i oni dae
Epi pl eni dae Gel echi i dae Pi eri dae
Geonetri dae Hepi al i dae Ri odi ni dae

| ncurvarii dae
Li macodi dae

Lasi ocanpi dae
Lymantriidae

M cr opt erygi dae Noct ui dae
Not odont i dae Plutellidae
OCecophori dae Pyralidae
Pt er ophori dae Sesi i dae
Sat ur ni i dae Thyatiri dae

Sphi ngi dae

Each of these fanlies is represented in the Colunbia River
rough count figure of 1,500 species.
30-40% are restricted to broad-leaf and coniferous trees (see Vagner

Tortricidae

Satyridae

many of these species,

are therefore not part of the understory herbivore functiona

above. Nonet hel ess,

associ ated with understory vegetation in the Coiunmbia River

consideration is given to areas of particularly high species richness,
these species in general
and their

and special habitats for
groups of species of specia

i nt erest

Basin by a

in genera
report) and
group as defined
it would appear that 800-1,000 species of Lepidoptera are

In Section Il
endem sm
covers sel ected
pl ace in the ecosystem Section

Section 11l

IV lists representative species associated with broadly defined vegetation types.

C. Geograhical range.

The Colunbia River Basin is outlined in Figure 1. In general terms the west
boundary is defined by the crest of the Cascade nountains from the Canadi an-US
border to the California-Oregon border. The southern boundary is defined al ong
the Oregon/ldaho-Californial/ Nevada border (42° latitude), including the northern
portion of El ko Co., Nevada, and excluding Oneida, Franklin and Lake Co., Idaho
The eastern boundary includes a small region of Wom ng centered on Teton Co,
the central portion of the eastern border of I|daho, and the westernnost counties
of Mntana. The northern boundary is defined by the US-Canadi an border



D. Ecol ogi cal functional group8 of species: A Database template
1. Name of ecological functional group:

UNDERSTORY HERBI VORES (LEPIDOPTERA)

2. Key ecological functions of this group:

NUTRI ENT  CYCLI NG .

MAJCR | NFLUENCE ON PLANT GROWTH RATES AND FI TNESS.
STAND COWPCSI TION, PLANT SPECIES ABUNDANCE.

POLLI NATI ON.

KEY PREY FOR CARN VORQUS SPECIES: | NVERTEBRATES SUCH AS
SPIDERS AND VERTEBRATES SUCH AS FISH BIRDS, BATS, AND
MAMMALS.

®eo0 o

3. Exanples of species in this group:

Colias pelidne (Pieridae, sulphur butterfly)
Drepanul atrix unical cararia (Geometridae, inchworm
Hemileuca hera (Saturniidae, silk noth)

Neominois ridingsii (Satyridae, eatyr butterfly)
Papilio =zelicaon (Papilionidae, swallowail)

Sphinx vashti (Sphingi dae, sphinx noth)

Syngrapha orophila (semi-looper noth)

E. species information fornma.
Panel Species Information Forns are detailed for the species

|isted above.



Col unbi a River Basin - Panel Species Information Page of

Date: 12/28/94 Panelist Nane: Jeff Mller |

Species or Species Goup:. form because.."

\
|
l
} "I did not conplete this
| Colias pelidne

\

Provi nce and/or Section:

\
l
\
| al pi ne tundra-CRB0OS |
l
|

Key Environnmental Correlates

| Larval hostplant: Vaccinium spp. |

| 1. \
|
| Cat egorical xx Cont i nuous ]
| Sui t abl e categories [ Unit of Measure |
| T V. parvifolium |
| 2 V. scoparium \ I
| 3 l
| 4 | |
| 5 | |
| 6 M ni num |
| Applies seasonally? Yy xx N__ |
| Whi ch season? spring, summer | Maximum |
l I
| ! |
Nectar source for adults |
2. I
|
Categorical xx .~ Continuous |
Sui t abl e categories ) | Unit of Measure |
1 various species of Asteraceae |
2 various species of Apiaceae |
3 l
4 l
5 |
6 M ni mum \
Appl i es seasonally? Y XX N___ |
Whi ch season? spring-fall Maximum |
I
l l




El evati on

Cat egori cal
Sui t abl e categories

AU bW N

Applies seasonally? Y

Whi ch season? N A

Conti nuous  xx
Unit of Measure

feet

Minimum
9, 000

Maximum
-12,000




Key Ecol ogical Functions

\
| 1. decreases primary

\
| 2.
|

| 3.

| 4. provides food for

enhances nutrient

i nfl uence species

| 5. provides food for

producti on of host plant.

cycling.

abundance in respective plant communities

various insectivorous invertebrates.

various insectivorous vertebrates. |

Key Assunptions:

Key Unknowns and’
Monitoring or Research Needs:

| Tenperature conditions in a | | Role of parasitoids, predatorsl
| given year allow for the com- | | and disease in popul ation |
| pletion of at |east one gener- | | dynamcs. |
| ation. | ] |
| | | Inportance of this species \
[ Nectar feeding may or may not || as food for vertebrates.
| be host specific. ||
| | | Effect of herbivory by this |
| | species on the fitness of the |
| | | host plant and subsequent |
{ | | effects on the plant comunity)
[ |
| | | Long term population trends. |
l [ | |
[ l
Di sper sal Degr ee of } Trend |
confidence |
| \ in know edge | | Increasing- |
/' Di spersal node: | of _species | \
| i ndependent flight | [| Stable__
| I Hi gh l |
| Requirements for dispersal: | || Decreasing- |
| adult life stage Medi um |
| warm daytime tenperatures || Unknown XX
| Tow wind conditions Low XX | |
| l l

| Comrents:
| nmeadows.

|
l
|
|
|
|

Thi s speci es occurs

only in high nountain alpine |




Col unbia River Basin - panel Species Information Page of

\
| Date: 12/28/94 Panel i st _Name: Jeff Mller

“I did not conplete this
Speci es or Species G oup: form because. .’
Drepanul atrix unical cararia

Provi nce and/ or section:

subal pi ne herbaceous

|
l
I
|
l
I
|
|

Key Environnmental Correl ates

Larval host plant: Ceanothus spp..

| 1.
| |
| Cat egorical XX .| Continuous
Sui tabl e categories | Unit of Measure

| L C velutinus .

2 C i ntegerrimus

3

4

5

6 M ni mum

Applies seasonally? Y XX N__

e ————— —— —

1 various species of Asteraceae | '

Whi ch season? spring, sunmmer Maximum
\ .
\ Nect ar source for adults O
| 2.
1 | |
| Cat egorical Xx |  Continuous
[ Sui tabl e categories | Unit of Measure
|
|

2 various species of Apiaceae |

3 |

4

5 |
6 | Mini mum
Applies seasonally? ¥ XX N

S

|
| Wi ch season? spring-fall | Maximum
|
\




Key Ecol ogi cal

Functi ons

decreases prinary
2. enhances nutrient cycling.

| 3. influence species abundance

>

provi des food for

o

provi des food for

in

vari ous insectivorous

producti on of host plant.

respective plant communities

i nvertebrates.

vari ous insectivorous vertebrates.

Key Assunmpti ons:

Tenperature conditions in a

Key Unknowns and
Monitoring or Research Needs:

Rol e of parasitoids, predators/

|
given year allow for the corn- | | and disease in popul ation |
pletion of at |east one gener- | | dynamics. |
ation. | ]
| | Inportance of this species |
Nectar feeding may or mmy not | | as food for vertebrates.
be host specific. ||
| | Effect of herbivory by this |
| | species on the fitness of the |
| | host plant and subsequent |
| | effects on the plant communityl
I |
| Long term popul ation trends. |
| |
| | |
Di sper sal | Degree of | Trend
| confidence [
| | in knowedge || Increasing__
Di spersal node: | | of species [ |
i ndependent flight || || Stable__ |
| | High Il I
Requi rements for dispersal: I || Decreasing___
adult life stage | ] Medium___ [
warm nightime tenperatures | || Unknown xx |
low wind conditions | Low XX || |
I

Comments: The |larva of this species feed only on foliage of
in particular C

Ceanot hus spp.

vel uti nus.

10



Col unbia River Basin - Panel Species Information Page of

|
| Date: 12/28/94 Panelist Nane: Jeff Mller

°I did not, conmplete this
Speci es or Species G oup: form because.."
Hemileuca hera

Provi nce and/or Section:

m xed grass, shrubland-CRB002

I
|
|
l
|
|
|
|
|
|

Key Environnental Correlates

| Larval host plant: Artenmisia spp.
| 1.

\
Cat egorical Xx "| Continuous
Sui t abl e cat egories | Unit of Measure
1 A tridentata |

|

2 A rigida

I
I
|
l
l
| 3 A arbuscula
|
|
I
|
|

4 | ’
5 |
6 | M nimum
Applies seasonally? YXXN __ |
Whi ch season? spring; sumer |  Maximum
|
\
|
| 2. -
| Cat egori cal |  Continuous
| Sui t abl e categories | Unit of Measure
| 1 |
| 2
I 3 \
| 4
| s
| 6 - Mdimm
Applies seasonally? Y N
Whi ch season? | Maximum

11



Key Ecological Functi ons

| 1. decreases primary production of host plant.
|

| 2. enhances nutrient cycling.

|

| 3. influence species abundance in respective plant communities

| 4. provides food for wvarious insectivorous invertebrates.

| 5. provides food for various insectivorous vertebrates.

I

Key Unknowns and

Key Assunptions: Monitoring or Research Needs:
| Tenperature conditions in a | Role of parasitoids, predatorsl
| given year allow for the corn- | and di sease in popul ation ]
| pletion of at |east one gener- | dynami cs. |
| ation. |
| Inportance of this species |
| as food for vertebrates.
|
| Effect of herbivory by this
| species on the fitness of the
| host plant and subsequent
| effects on the plant. community
|
| | Long term popul ation trends.
| \
| [l
Di sper sal | Degree of Il Trend [
confi dence | |
| in know edge || I ncreasing-
| Di spersal node: \ of species
| independent flight \ || Stable___ |
| Hi gh
| Requirenments for dispersal: \ || Decreasing-
[ adult life stage | Medi um |
| warm daytime tenperatures | || Unknown xx
| Tow wind conditions | LOW xx
| l |

|

| Corments: This species does not have functional nouthparts, thus,
| nectar sources for the adult are not critical as for other

| species of understory Lepidoptera. Also, this species is a day-
| flying noth so daytine tenperatures will affect flight behavior.

12



Col unbi a River Basin - Panel Species Infornation Page of

Date: 12/28/94 Panelist Nane: Jeff Mller

T did not conplete this
Speci es or Species G oup: form because.."
Neoni noi s ridingsii

Provi nce and/or Secti on:

seral shrubland-CRB003

Key Environnental Correlates

Larval host plant: Bouteloua gracilis

Categorical XX
Suitable categories

Cont i nuous
Unit of Measure

|
|
l
1 |
2 l
3 |
4 I
5 |
6 | M ni mum
Applies seasonally? Y XX N__ |
Whi ch season? spring, summer | Maximum
|
|
Nectar source for adults
2.
Cat egorical xx Continuous

Sui table <categories
1 various species of Asteraceae
2 various species of Apiaceae

Unit of Measure

3 ,
4 l
5 |
6 | Mninum
Applies seasonally? ¥ XX N__ |
Whi ch season? spring-fall | Maximum

13



Key Ecol ogical Functions

(=Y

|8

. enhances nutrient cycling.

| 3. influence species abundance

o

>

decreases primary production of host plant.

provi des food for various insectivorous invertebrates.

provi des food for various insectivorous vertebrates.

respective plant conmmunities

Key Assunptions:

Key Unknowns and
Monitoring or Research Needs:

Tenperature conditions in a
given year allow for the corn-
pl etion of at |east one gener-
ation.

Nectar feeding may or nay not
be host specific.

Rol e of parasitoids, predatorsl

and di sease in popul ation |

dynamics. |
|

| mportance of this species

as food for vertebrates.

|
|
Ef fect of herbivory by this |
species on the fitness of the |
host plant and subsequent !
effects on the plant conmunityl

Long term population trends. |

Di spersa

Di spersal node
i ndependent fli ght

Requi rements for dispersal
adult life stage

war m dayti ne tenperatures
 ow wi nd conditions

| - |

Degree of |l Trend |
confidence || |
in know edge || Increasing__ |
of svecies [ |

| | stable_

Hi gh I |
| | Decreasing- |

Medi um I |
-1| Unknown XX |

Low xx | |
I |

Comments: The northwestern-nost extent in the distribution of

this butterfly occurs in linmted areas of the Colunbia |

R ver Basin. Only two records exist for this species
in Oegon and none for

Washi ngt on.

14



Col unbi a River Basin - Panel Species Information Page of

Date: 12/28/94 Panelist Nanme: Jeff Mller

"T did not conplete this
Speci es or Species G oup: form because.."
Papilio zelicaon

Provi nce and/or Section:

seral shrubland-CRB003

Key Environmental Correl ates

Larval host plant: Generalist feeder on species of Apiaceae

1.

Cat egori cal

Sui t abl e categories
1 Heracl eum | anat um
2 Foeni cul um vul gare

Cont i nuous
Unit of Measure

l
l
|
l
l
3 |
4 l
5 l
6 ] M ninmum
Applies seasonally? Y XX N__ |
Whi ch season? spring, summer | Maximum
|
Nectar source for adults
2. ——
Categorical xx Continuous ___

Suitable categories Unit of Measure

|

. . |
various species of Asteraceae |
l

|

1

2 various species of Apiaceae

3

4 |

> i

6 | M ninmm

Applies seasonally? y xx N__ |

Whi ch season? spring-fall | Maximum
|
\

15
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Key Ecol ogical Functions

1. decreases primary production of host plant.

2. enhances nutrient cycling.

3. influence speci es abundance in respective plant communities
4. provides food for various insectivorous invertebrates.

5. provides food for various insectivorous vertebrates. |

Key Unknowns and

Key Assunptions: Monitoring or Research Needs:
Tenperature conditions in a | | Role of parasitoids, predatorsl
given year allow for the com- | | and disease in popul ation
pletion of at |east one gener- | | dynam cs.

ation. | |
| | I'mportance of this species |
Nectar feeding may or nmay not | | as food for vertebrates. |
be host specific. | g
| | Effect of herbivory by this {
| | species on the fitness of the |
| | host plant and subsequent |
| effects on the plant communityl

I
|
| | Long term population trends. |
I

l
Di spersal Degree of | Trend |
confi dence I |
| in know edge || I ncreasing- |
Di spersal node: | of species | |
i ndependent flight | Stable__ |
‘ I High I I
Requi rements for dispersal: | || Decreasing- |
adult life stage | Medi um | I
warm dayti ne tenperatures || Unknown x |
[ ow wind conditions Low XX | I
I

Comments: This is a very cormmon and wel |l collected species.

The Anise swallowtail is the only swallowail to
to feed on vegetation of the understory plant
comunity.

16



Col umbi a River Basin - Panel Species Information Page of

Date: 12/28/94 Panel i st Nane: Jeff Mller

*T did not conplete this
Speci es' or Species G oup: form because.."
Sphi nx vashti

Provi nce and/ & Secti on:

subal pi ne herbaceous-CRB004

Key Environnental Correlates

Larval host plant: Synphoricaxpos albus

1.
|
Cat egorical XX | Continuous
Sui t abl e categories | Unit of Measure
1 S. albus .
2 |
3 I
4 |
5
6 M ni mum
Applies seasonally? ¥ Xxx N__ '
VWi ch season? spring, sunmer Maxi mum

Nect ar source for adults
2.

Cat egorical xxX
Sui t abl e categories
1 various species of Asteraceae

Cont i nuous
Unit of Measure

"2 various species of Apiaceae

3

5
6

Applies seasonally? ¥ XX N

|
|
I
|
|
4 I
I
I
|
|

VWi ch season? spring-fall

17
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|
I
|

| 3.

|
|
I
|
|

Rey Ecological Functions

1. decreases primary production of host plant.

2. enhances nutrient cycling.

4. provides food for various insectivorous invertebrates.

5. provides food for various

i nfl uence speci es abundance in respective plant communities

i nsecti vorous vertebrates.

Key Assunptions:

Key Unknowns and
Monitoring or Research Needs:

Tenperature conditions in a

Role of parasitoids, predatorsl

|
given year allow for the corn- | and di sease in popul ation
pletion of at |east one gener- | dynami cs
ation. |
I mportance of this species
Nectar feeding may or may not | as food for vertebrates.
be host specific. |
Ef fect of herbivory by this |
species on the fitness of the
host plant and subsequent |
effects on the plant communityl
|
Long term popul ation trends. |
|
. Il |
Di sper sal | Degree of L Trend
| confidence [ \
| in know edge | | Increasing- |
Di spersal node: ‘ | of species |
i ndependent flight | |1 Stable
| | High Il
Requi renents for dispersal: | | . | | Decreasing__
adult life stage | | Medium___ [ \
war m nightime tenperatures | || Unknown XX
low wind conditions | | Low XX J
|

Comrent s:

pl ant as an i ndicator

of

This species occurs in association with its host |

noi st (riparian) habitats.

18



Col unbi a River Basin - Panel Species Information Page of
| Date: 12/2B/94 Panelist Nanme: Jeff Mller

|
l
l
|
;
|
|

"I did not conplete this
Speci es or Species G oup: form because.."
Syngrapha orophila

Provi nce and/or Section:

subal pi ne herbaceous-CRB004

Key Environnental Correlates

Larval host plant: Vaccinuim spp.
1.

Cat egorical -G | Continuous
Suitable categories | Unit of Measure
1 V. parvifolium

2 v. menbranaceum [
3 I
4 I
5 |
6 | Mninmm
Applies seasonally? ¥ xx N |
Whi ch season? spring, summer- | Maxinmum
|
\
Nect ar source for adults
2.
{
Cat egori cal p.6.4 Cont i nuous
Sui tabl e categories | Unit of Measure
1 various species of Asteraceae |
2 various species of Apiaceae |
3 |
4
5 |
6 | M nimm
Applies seasonally? ¥ XX N__ |
Wi ch season? spring-fall | Maximum
|

19



Key Ecological Functions
1. decreases prinmary production of host plant.
2. enhances nutrient cycling.
3. influence speci es abundance in respective plant conmunities
4. provides food for various-insectivorous invertebrates.
5. provides' food for various insectivorous vertebrates.

Key Assunptions:

Key Unknowns and
Monitoring or Research Needs:

Tenperature conditions in a |

Rol e of parasitoids, predators/|

I
given year allow for the corn- || and disease in popul ation
pletion of at |east one gener- || dynanics.
ation. |
| | I'mportance of this species
Nectar feeding may or may not | | as food for vertebrates.
be host specific. | |
Ef fect of herbivory by this
| | species on the fitness of the
host plant and subsequent
| | effects on the plant community
|
| | Long term popul ation trends.
[
| N
Di sper sal | Degree of [ Trend
| confidence || \
| | in know edge | | Increasing- |
Di spersal node: | | of species [ N
i ndependent flight | ] || Stable__ |
| | migh I -
Requirenents for dispersal: | | | | Decreasing-
adult life stage | | Medium [ |
war m nightime tenperatures | | || Unknown XX
I ow wi nd conditions | | Low XX [
[

Comrent s:

This species occurs in md to |late seral

stage habi ats

in the subal pi ne zone where |arvae feed only on the

foliage of Vaccinium

20
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SECTION 11l. Biogeographical considerations

Thi s' section consist of three topics: A) Species richness; B) Endem sm
C) Special habitats and conservation. Maps were not produced because no specific
sites were noteworthy due to |ack of know edge not |ack of eventual need to
conserve special habitats and.species.

A. Species richness.

Unpublished data fromJ. Mller and P. Hanmmond denonstrate that sanpling
(sanpled by operating a blacklight trap for an entire season, May-Cctober) of a
"typical” site wll result in the recovery of 350-450 species of Macro-

Lepi doptera. Al so, unpublished reports from J. Powell suggest that the Micro-
Lepi doptera fauna is equal to that of the Macro Lepidoptera fauna in a given

region. Thus, a given site may contain 700-800 species of Lepidoptera. Perhaps
half of the species are associated with understory vegetation.

The regions listed below have been identified as areas where the fauna of'
understory Lepi doptera has been at |least qualitatively assessed and found to be
relatively rich in species abundance. These areas are addressed bel ow under
consideration of habitats of special interest. In general, the areas represent
nountai n ranges that are to one degree or another isolated fromother simlar
types O environments. The exceptions are the Warm Springs |ndian Reservation and
the Metolius Basin/Canp Sherman area Whi ch occur in the Cascade Muntain Range.

Wal | awa Mount ai ns-Hell's Canyon- Seven Devils Muntain, Oregon-I|daho
Devine Canyon, Harney Co., 10 miles north of Burns, Oregon

Warm Spri ngs | ndi an Reservation, Oregon

Metolius Basin/Camp Sherman, Oregon

Starkey Forest, Blue Muntains, O egon

Al vord Desert, Oregon

Warner Muntains, O egon

Al bi an Mountains - South Hills, Idaho

Bitteroot Muntains, |daho

Sawt oot h Mount ai ns, |daho

B. Endeni sm
See report by Paul Hammond for butterflies.

Endemi smin species of noths within the Colunbia River Basin is not well
studied. Qur present know edge of endemic species is linited because the overall
range of many noth species is unknown. Therefore, the collection of an uncomon
species will at first appear to indicate endem sm However, additional studies'on
t he presence absence of species will provide the data needed to declare a species
to be endenic to a certain site. For instance, Oncocnemis piffardi is known from
within the Colunbia River Basin fromonly one specinmen collected by J.C Mller
at Prairie Farm 30 nmiles north of Sisters, Oregon. The question renmins as to
whether this species is linmted to the Prairie Farmsite or does the species
range over a broad | andscape but is very rare. Similary, Pronoctua peabodyae is
known fromw thin the Colunbia River Basin fromonly one specinen collected by L.
Cr abo.
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Areas within the Colunbia River Basin that'appear to possess endem ¢ species
are: Ckanagon. Mountai ns (unpublished studies on noctuid noths by L. Crabo);
Wallawa Mbuntains - Hell's Canyon - Seven Devils Muntain (unpublished studies on
butterflies and moths by P. Hammond. These sites, in particular, are
characterized as al pi ne habitat and represent the only known collection sites for
species such as Anepia capsularis and Synedoida petricola.

Sone attention should be given to the status of species with alimted
di stribution within the Colunbia River Basin but otherw se wi dely distributed
outside this area. The reasoning behind this statenent is that such species may
exhibit a northern- southern- or western- nost range in their distribution along
the border of the Colunbia River Basin. Conservation of such populations may be
critical for maintainance of genetic diversity and the dynanics of
nmet apopul ati ons which contribute to the existence/possible extinction of a
species. Belowis a list of butterfly species which exhibit an edge of their
overal |l distribution along the boundary of the Colunmbia River Basin from 1)
California distribution, 2) Rocky Muntain range, 3) Canadian-boreal zone.

Ant hocaris |anceol ata Lycaena hyl us
Atalopedes canpestris Lycaena phl aeas
Atlides halesus Lycaena xant hoi des
Battus philenor M toura bunei

Bol ori a alberta Nathalis iole
Boloria freija Neom nois ridingsii
Cal | ophrys lemberti Cchl odes agricol a
Coenonynpha California Cchl odes  yuma

Col i as gigantea Oeni s melissa
Colias neadii Papilio canadensis
Erebia vidleri Polites mardon

Hemi argus isola Polites peckius

Her speria columbia Polites thnnistocles
Her speri a uncas Pyrgus cent aur eae
Hesperia lindseyi Sat yrium aur et onun
Lycaena arota Satyrium |iparops
Lycaena gorgon Satyrium tetra

Thessalia leanira

C. Special habitats and conservation.

Consi derati on was given only to regions that are within the Colunbia R ver
Basin regarding the followi ng states: |daho, Mntana, Nevada, Oregon, WAshi ngton,
and Womng. Consideration of local sites is not possible due to |ack of
information on specific collection localities for various species. However,
consideration may be given to areas defined by county boundaries or mgjor
geol ogi cal formations such as mountains and gorges. These areas were identified
t hrough personal communication with individuals that are serious collectors of
Lepi doptera. Published data on these sites do not exist and voucher specinens,
which provide 'collecting data, are scattered anong nunmerous collections, private
and institutional.

I daho - At | east three areas of particular interest occur in |daho:
1) Hell's Canyon/ Seven Devils Mountain

2) Al bian Muntains/South Hlls

3) Bitteroot Mountains/Sawtooth Mountains
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Montana - No information was available regarding habitats of special interest Or
of conservation concern.

Nevada - No i nformati on was avail able regarding habitats of special interest or
of conservation concern.

Oregon - At |east seven areas of interest occur in Oregon. (This list of special
habitats is biased towards Oregon because the author has better know edge of
Oregon than the other states and because butterflies and nmoths in Oregon have
been nore intensely collected relative to some of the other states). The areas O
speci al interest are:

1) Vallawa Mountains

2) Starkey Forest, Blue Muntains

3) Devi ne Canyon, Harney Co., 10 niles north of Burns

4) Warm Springs

5) Canp Sherman

6) Alvord Desert

7) WArner Mountains

Washington - The only area of major interest was the Ckanagon Mountains. Mst of
this area is presently under conservati on managenent as part of G acier National
Park. , e -
Wom ng - The only area of special interest was Teton Co. in general and the
mountains within the limts of this county in particular. Most of this area is
presently under conservation management as part of the Teton National Park.
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SECTION IIl - Species of special interest

A. Profile of species.

The species given special consideration for this report are:
Colias pelidne skinneri, Drepanulatrix unicalcararia, Hemileuca hera, Neomni nois
ridingsii, Papilio zelicaon, Sphinx vashti, and Syngrapha orophila. Each of the
species in this section is discussed with regard to six topics: 1) Justification
of special status; 2) Habitat associations; 3) Distribution; 4) Functional role
in ecosystem 5) Disturbance sensitivity, and &) Popul ation trends.

Colias pelidne skinneri - Skinner's sul phur

1. Justification of special status.
Thi s subspecies is one of three subspecies of C. pelidne which
is a butterfly in the Pieridae. The Skinner's sul phur
represents a subspecies with a linmted distributioninits
general bi ogeographic range and its preference for high
nmountain meadows.

2. Habitat associations.
Larvae feed on species of Vaccinium The species occurs
primarily in high nountain meadows above 3,000 neters, typica
of the Canadian to Arctic/Al pine zone forests.

3. Distribution.
Thr oughout the Col unbia River Basin Skinner's sul phur is nost
common in ldahb, western Mntana, and western Wom ng. The
speci es is unconmon in WAshi ngton and Oregon. Adults occur
from late June to early Septenber.

4. Functional role in ecosystem
The only known role for this species is that |larvae feed on
bl ueberry and therefore would influence the growh,
reproduction, distribution, and abundance of Vaccinium spp.,
but to an unknown degree. No reports exist on the use of C
peli dne as a host or prey'of carnivores.

5. Disturbance sensitivity.
The effect of fire, grazing, clearing, and pesticides have
not been quantitatively docunented. However, pesticides that
are not species specific may have a negative inpact on
popul ations of C. pelidne. Also, grazing would be expected to
exhibit a negative inpact. However, within limts the role of
fire and clearing may be to enhance the nmeadow type of habitat
which C. pelidne requires for suitable |arval host
pl ant s

6. Population trends.
unknown.
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SECTION 11l cont’d - Species of special interest

Drepanul atri x unical cararia

1.

Justification of special status.

This species belongs to a genus of noths in the Ceonetridae.
Al'l the known species of this genus that occur in the region
of the Columbia River Basin feed in Ceanothus spp. Thus, the
species serve as bioindicators of understory vegetation that

occurs in open sunny |ocations.

2.

Habitat associations.
Larvae only feed on the foliage of Ceanothus spp.

Distribution.
Unknown, but is found in the same general environent as are
speci es of Ceanot hus.

Functional role in ecosystem

The only known role for this species is that |arvae feed on
various speci es of Ceanothus and therefore would influence the
growth, reproduction, distribution, and abundance of

snowbrush, C. velutinus, the mostw despread and conmon

speci es of Ceanothus. Defoliationof C.  velutinus by
Drepanulatrix Spp. can be severe in certain years at |ocal
sites. No reports exist on the use of D. wunicalcararia

as a host or prey of carnivores.

D sturbance sensitivity.
The effect of fire, grazing, clearing, and synthetic
pesticides have not been quantitatively docunented. However,
the pathogen Bacillus thuringiensis kurstaki, had a negative
i npact on populations of D. wunicalcararia (author, unpubl.
data). Wthin limts the role of grazing, fire and clearing
may be to enhance the early succesional type of vegetation
within which species of Ceanothus are particularly abundant.

Popul ation trends.
unknown.
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SECTION |1l cont’d - Species of special interest

Hem | euca hera

1.

Justification of special status.
This species is a noth in the Saturniidae. Heni | euca hera
is an indicator species of sagebrush habitat.

Habitat associations.
Larvae feed on sagebrush, Artenisia spp.

Di stribution.

The species may be found throughout most of the Col unbia River
Basin: eastern Oregon and Washington, western Mntana, |daho,
western Womi ng, and Nevada.

The egg is the overwintering |life stage, l|arvae occur frommd
May to July, adults occur from early July through |ate August.

Functional role in ecosystem

The only known role for this species is that larvae feed on
sagebrush and therefore would influence the growth,

r epr oduct i on, distribution, and abundance of Artemi sisa spp.,
but to an unknown degree. No reports exist on the use of H
hera as a host or prey of carnivores.

Di sturbance sensitivity.

The effect of fire, grazing, clearing, and pesticides have

not been quantitatively docunented. However, pesticides that
are not species specific, including pathogens such as Bacillus
thuringi ensi s kurstaki, mmy have a negative inpact on

popul ati ons of H hera. However, within linmits the

role of grazing, fire and clearing my be to enhance the
grassl and/ shrubl and type of vegetation within which species of
Artemi sia are particularly abundant.

Popul ation trends.
unknown.
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SECTION 11l eont‘d - Species of special interest
Neom nois ridingsii stretchii - Riding' s satyr
1. Justification of special status.

This subspecies is a butterfly representing the Famly
Satyridae. R dings' satyr exhibits a limted distribution
within the region of the Columnbia River Basin, thereby
representing a species with the northwest extent of its range
determined by a few special areas of suitable habitat.

Habitat associ ati ons.
Larvae feed on the grass Bouteloua gracilis. This grass grows
in open woodl and, sagebrush, and prairie environnents.

Di stributi on.
The species is very uncomon throughout mpst of the Colunbia
River Basin: only two records exist for N ridingsii in eastern

Oregon and none for Washi ngton. The speci es has been

docummet ed in northern Nevada, east-centarl |daho, western
Wom ng, and western Mntana. Thus, the northwestern extent of
Ridings' satyr range is bounded by the southern and eastern
boundaries of the Colunbia River Basin.

Eggs are laid in the late spring, third and fourth instars
overwi nter, pupae occur in the soil, adults fly from late June
to early August.

Functional role in ecosystem

The only known role for this species is that |larvae feed on
grassess and therefore would influence the growh,

repr oducti on, distribution, and abundance of its host
plant(s). No reports exist on the use of N ridingsii as hosts
or prey of carnivores.

Di sturbance sensitivity.

Due to limted distribution within the Colunbia R ver Basin,
which inplies a mniml source of popul ations for

recol onization followi ng disturbance, disturbance by fire,
grazing, clearing or pesticides would likely be very negative
on populations of this butterfly.

Popul ation trends.
unknown.
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SECTION |1l comt’d - Species of special jnterest

Papilio zelicaon - Anise swall ow ai

1. Justification of special status.

4.

This species is a butterfly in the swallowtail family,

Papi | i oni dae. The anise swallowtail is the only species that
is an understory herb-forb feeder within the fanmly and

di stributed within the Colunbia R ver Basin. Swallowtails are
wel | studied and often collected by professional scientist and
amateurs. Thus, P. zelicaon represents one of the best
docunmented species of the region

Habi t at associations.

The | arvae feed on various species of Apiaceae, in particular
Heracl eum and Foeni cul um Thus, this swallowtail is generally
associ at ed with woodl and and early to m d aged coniferous
forest vegetation

Di stribution.

The western tiger swallowail is distributed throughout the
Colunbia R ver Basin. Records of adults occur in all but seven
counties in this region. The species ranges from |ow
elevations to near tinberline
Adults fly frommd March May to early Septenber. Eggs are
laid in late spring, pupae overw nter

Functional role in ecosystem

The only known role for this species is that larvae feed on
vari ous species of Apiaceae and therefore would influence the
growth, reproduction, di stribution, and abundance of its host
plant(s). Reports on the use of butterflies as food, including
swallowtails in general (but not specifically for P

zelicaon) list adults, larvae, and pupae as prey for bats,
birds,. rodents, mscellaneous mammuals, and a nultitude of
invertebrate predators

Di sturbance sensitivity.

The effect of fire, grazing, clearing, and pesticides have

not been quantitatively docunmented. However, pesticides that
are not species specific may have a negative inpact on

popul ations of P. zelicaon. Also, grazing would be expected to
exhibit a negative inpact. However, Within limts the role of
fire and clearing may be to enhance the unshaded, open type of
habitat which P. zelicaon requires for suitable l[arval host

pl ant s.

Popul ation trends.
unknown.
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SECTION 11l cont’d - Species of special interest

Sphi nx vashti

1.

Justification of special status.

This .species is.a nmoth in the Sphingidae. Sphinx vashti

nmay "be considered an indicator species typical of noist areas
and riparian habitats.

Habitat associations. .

The larvae feed on comon snowberry;‘ Symphoricarpos albus.

Di stribution. :

The species is widespread throughout the Colunbia River Basin:
eastern Oegon and Washington, western Mntana, |daho, western
Wom ng, and Nevada.

The pupa is the overwintering life stage, larvae occur in My,
June and July, adults fly from April through August;

Functi onal role-in ecosystem

The only.known role for this species.is that |arvae feed on
snowberry-and therefore would influence the growh,
reproduction, distribution, and abundance of S. albus,

but to an unknown degree. No reports exist on the use of S.
vashti as a host or 'prey of carnivores.

D sturbance sensitivity.

The effect of fire, grazing, clearing, and pesticides have

not been quantitatively docunented. However, pesticides that
are not species specific, including pathogens such as Bacillus
thuringiensis kurstaki, may have a negative inpact on

popul ations of H hera. Also,the grazing, fire and clearing
may be detrinmental to populations of S. vashti because of
negative inpacts on the larval host plant due to alteration of
the nicroclimate nost suitable to Synphoricarpos.

Population trends.
Unknown.
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SECTION Il cont'd ~ Species of special interest

Syngrapha oroph‘l'la

1.

Justification of special status.

This species is a moth in the Noctuidae, subfanmily Plusiinae.
Among the species of Plussiinae in the Colunbia River Basin,
S. orophila is not comonly collected although it is

wi despread. This species nmay serve as a bioindicator of niddle
to late seral stages of plant succession.

Habitat associ ations.

Larvae of S. orophila feed on blueberry, Vaccinium spp. Thus,
the species is associated with the shade tol erant understory
vegetation of nmiddle aged to ol der growh coniferous forests.

Di stribution.

Syngrapha orophila occurs fromnorthern British Colunbia to
nort hwestern Wom ng, central |daho, and southern Oregon.
Adult are in flight frommnmd July to |ate August. The species
is found at higher el evations where its host plant grows.

Functional role in ecosystem

The only known role for this species is that |arvae feed on
bl ueberry and therefore would influence the growh,
reproduction, distribution, and abundance of Vaccinium spp.,
but to an unknown degree. No reports exist on the use of S
orophila as a host or prey of carnivores.

S. Di sturbance sensitivity.

The effect of fire, grazing, clearing, and pesticides have

not been quantitatively documented. However, pesticides that
are not species specific, including pathogens such as Bacillus
thuringiensis kurstaki, nmy have a negative inmpact on

popul ati ons of S. orophila. Also,the grazing, fire and
clearing may be detrinmental to populations of S. vashti
because of negative inpacts on the larval host plant due to
alteration of the nmicroclimte nost suitable to Vaccinium

Popul ation trends.
unknowr | .



31
SECTION I I'l - Species of special interest

B. MODEL | NFORVATI ON FOR spPECIES OF SPECI AL CONCERN

1. Key environmental factors.

s+ ~Numerous factors nust be considered in attenpting to nodel-the distribution
and abundance of a species. Very little quantitative data are available for
nodel I i ng efforts concerning the understory Lepidoptera of the Col unbia River
Basin. However, nmeasurements on the following factors could be conducted and used
in nodelling populations once data are acquired. See the-section-on,future needs
for further discussion of these factors.

tenperature: developnmental threshold, degree-day requirenents
nectar sources for adults
| arval -host. plant(s) .
natural enemies: parasitoids, predators, pathogens
di sturbance regines: fire, grazing, clearing, pesticides
2. Key functional roles.

All of the species of understory Lepidoptera function in the sane genera
roles-of:-1): regulation of host plant growth and fitness; 2) influence on
conposition of species in the conmunity; 3) nutrient cycling; and 4) food web
relationships, nanely as a food source for carnivorous species. A so, nunerous
species may serve as facultative or fortuitous pollinators for certain plants.
None of these roles have been quantified for any species of |epidopteran
occurring on understory vegetation of the Colunbia R ver Basin.

SECTION 1V - Vegetation associ ati ons

This section consists of a listing of understory vegetation types followed
by discussion of six topics.

The vegetation types are: 1) Agricultural land use; 2) Mxed grass, agriculture,
shrubl and; -3) Seral shrubland; 4) Subal pine herbaceous; and 5) Al pine tundra.

The discussion topics are: A) Representative species; B) Habitat requirements; C)
Di stribution; D) Functional role in ecosystent E) Sensitivity to disturbance; and
F) Popul ation trends.
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SECTION IV cont'd - Vegetation associations

Veget ati on Type: Agricultural |and use - CRB0OO1l

This vegetation type is characterized by arable cropping systenms where
comodities such as alfalfa, nmint, wheat, and various vegetables have been
pl ant ed.

A. Representative species
Spodoptera praefica
Euxoa ochrogast er
Trichoplusia n

B. Habitat requi renents
These species are herbivores in agricultural conmmpdities such as
al falfa, pepperm nt, wheat, and vegetables. Mst of the species
occurring in this vegetation type appear to be rare to
nonexi stant outside the environnent of an arable cropping system
Al'so, many of these crop pests are not native to North America.

C. Distribution.
Throughout the Col unbia River Basin where crop production occurs.
Such areas are typically in the valley bottom ands and | ower
slopes of foothills.

D. Functional role in ecosystem
These species often attain high population |evels achieving pest
status and are typically sprayed with pesticides. The use of
pestici des on epizootic populations of agriculturally oriented
species may result in negative effects on popul ati ons of
nont arget invertebrates and vertebrates.

Sensitivity to disturbance

Speci es of herbivorous insects associated with agricultura
plants often thrive under conditions of habitat disturbance. The
di sturbance regime inherent in crop production serves in part to
pronot e popul ati on epi zootics of these species by interfering
with natural control agents such as predators, parasitoids, and
pat hogens.

F. Popul ation trends.
Popul ati ons of these species are typically at high levels during
summer nmonths within a given year. Trends in high seasona
popul ati ons across years tend to be consistent.
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SECTION |V cont‘d - Vegetation associations

Vegetation Type: M xed grass, shrubland - CRBC02 B
Thi s-vegetation type is characterized by the presence of grasses such as,
Agropyron and Festuca in association with shrubs such as Artem sia and Purshi a.
A. Representative species.

Apanea occidens

Hemileuca hera

Neom noi s ridi ngsi

Speyeria spp

B. Habitat requirenents. ‘
These species occupy a habitat that is generally considered-an -
open rangeland/prairie type of environment. The presence of
| arval host.plants and plants that provide a nectar source for
adults are critical requirenents

C. Distribution
Species occurring in this vegetation type are distributed in
valley bottonms and the prairie/plains environnents.

D. Functional role in ecosystem )
A primary role for these species is that larvae feed on many of ’
the donmi nant species of this vegetation type. Therefore, plant
comunity conposition may be influenced, albeit to unknown
degrees, by the presence/ absence-of high and | ow popul ati on
l evel s of these herbivores. Furthermore, the growth, -
repr oducti on, distribution, and abundance of respective host
plant(s) 'will be affected. Reports on the use of these species as
food are general in nature (lists of prey used by vertebrates may
only nention insects at the class or ordinal-level) but do
mention that adults, larvae, and pupae of butterflies and noths
are preyed upon by bats, birds, rodents, miscellaneous mammal s,
and a multitude of invertebrate predators.

E. Sensitivity to disturbance
I nvasi on of.exotic grasses that displace native grass' species is
detrimental to native Lepidoptera, the exotic species-are not
suitable host plants. Invasion is facilitated by intentiona
plantings and soil disturbance,. including overgrazing.

F. Population trends. )

Unknown.
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SECTION |V cont’d - Vegetation associations

Veget ation Type: Seral shrubland - CRBCO3

This vegetation type is characterized by the presence of trees belonging to the
genera Quercus, Salix, Prunus and Juniperus, anong others; Also, species of
shrubs bel onging to the genera Purshia, Arctostaphylos, Salix, Rosa, and Rubus
may be present.

A. Representative species.
Hemileuca egl anterina
Papilio zelicaon
Polia purpurissata

Sphi nx  perel egans

B. Habitat requirenents
The presence of larval host plants and plants that provide, a
nectar source for adults are critical requirenents.

C. Distribution.
Species occurring in‘this vegetation type are generally
di stributed at el evations bel ow nountain foothills.

D. Functional role in ecosystem
A primary role for these species is that |arvae feed on many of
t he dom nant species of this vegetation type. Therefore, plant
conmunity conposition may be influenced, albeit to unknown
degrees, by the presence/ absence of high and | ow popul ation
| evel s of these herbivores. Furthernore, the growh,
reproduction, distribution, and abundance of respective host
plant(s) will be affected. Reports on the use of these species as
food are general in nature (lists of prey used by vertebrates may
only mention insects at the class or ordinal |evel) but do
mention that adults, |arvae, and pupae of butterflies and noths
are preyed upon by bats, birds, rodents, niscellaneous mamal s,
and a nultitude of invertebrate predators.

E. Sensitivity to disturbance.
Fire m ght enhance popul ations of seral shrubland species by
preventing this habitat from becom ng densely wooded. However
grazing, if not strictly regulated, would be expected to have a
negative inmpact on species occurring in the seral shrubl and
understory because of the negative inpact on the soil and the
her baceous cover vegetation. Also, the use of pesticides would
have a negative inpact on popul ati ons of understory Lepi doptera.

F. Popul ation trends.
Unknown.
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SECTION |V cont’d - Vegetation associations
Veget ati on Type: Subal pine herbaceous: "CR.BOO4 v

Thi s vegetation type is characterized by “a ver y-diverse flora: coniferous
forests, understory hardwoods and nunerous species of shrubs and herbs.

Di scussi on of understory subal pi ne herbaceous vegetation under the topics of
sensitivity to' disturbance and population trends is'presenteded in the context
three seral stages: 1) early regrowth-regeneration; 2) middle-aged,.canopy
closure stage; and 3) old-growh overstory.

A Representative species.
Drepanulatrix unicalcararia
Hesperumia sulphuraria

Nynphal i s antiopa
Oncocnemis dunbari R o
Par nasi us cl odi us
Sphinx wvashti
Syngrapha orophila

B. Habitat requirenents. . e
The presence of larval host plants and plants that provide a
nectar source for adults are critical requirenents.

C. Distribution.
Species occurring in this vegetation type are distributed
t hroughout the Col unbia Ri ver Basin where coniferous forest are

present. This environment typically occurs between 2,500-9,000
feet elevation.

D. Functional role in ecosystem
A primary role for these species is that larvae feed on many of
the abundant shrubs that occur in-this vegetation type.
Therefore, plant comunity conposition maybe influenced, albeit
to unknown degrees, by the presence/absence of high and low
popul ation levels of these herbivores. Furthermore, the growh,
repr oducti on, distribution, and abundance of respective host
plant(s) will be affected. Reports on the use of these species as
food' are general in nature (lists of prey used by vertebrates nmay
only nention insects at the class or ordinal level) but do
nmention that adults, larvae, and pupae of butterflies and noths
are preyed upon by bats, birds, rodents, mscellaneous manmals,
and a multitude of invertebrate predators.

E. Sensitivity to disturbance. Three categories of disturbance are
assessed.

1) Early regrow h-regeneration.

The species of understory Lepidoptera occurring in the subal pine
her baceous vegetation type will likely increase in population
density when newWy available habitat is created fromfire or
tinber harvesting. Sites characterized by early regrowmh contain
many of the herbaceous and shrub species that pronote high

bi odi versity anong the Lepi doptera.

of



2) M ddl e-aged, canopy closure stage.

Eventual growh by trees will result in partial to conplete

shadi ng of the understory vegetation which in turn will result in
a change of Lepidoptera due to at least two factors: 1) a change
wi Il occur in the compositioon of (host) plants and the types of
flowers producing nectar, and 2) a change in tenperature/sunlight
which then affects behavior of adult butterflies in particular.
Di sturbance of this habitat will likely cause a shift in the
flora/fauna to an early regrowth-regeneration phase.

3) dd growth overstory.

Continued gromh by trees will result in conplete shadi ng which
inturn will result in a-change of Lepidoptera due to at |east
two factors: 1) further changes in the conposition of (host)

pl ants and the types of flowers producing nectar, and 2) further
changes in tenperature/sunlight which then affects behavior of
adult butterflies in particular. Disturbance of this habitat wll
likely cause a shift in the flora/fauna to an early regrowh
-regeneration phase.

Popul ati on trends.

1) Early regrow h-regeneration.
Unknown.

2) M ddl e-aged, canopy closure stage.
Unknown.

3) O d growth overstory.
Unknown.

36
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SECTION |V cont‘’d - Vegetati on associations
Veget ati on Type: Al pine tundra - CRBO0S

This vegetation type is characterized by species such as Arctostaphylos uva-ursi,
Lupi nus | epidus, Pedicularis contorta, and Sphagnum spp.

A. Representative species.
Anepia capsularis
Colias pelidne skinneri
Lycaena phl aeas
Ceni s chryxus
Neomi noi s ridi ngsi

Synedoi da petricol a
Syngrapha sackeni

B. Habitat requirenents

The presence of larval host plants and plants that provide a
nectar source for adults are critical requirenents. -

C. Distribution.
The al pi ne environment occurs in fairly distinct situations. For
i nstance the Gkanagon Mountains, Wllawa Muntains, Seven Devils
Mount ai ns, Warner Mountains, Albian Muntains, and Teton
Mount ai ns are documented to possess certain species with
distributions linmted alpine neadows.

D. Functional role in ecosystem
A primary role for these species is that |arvae feed on many of
t he dom nant species of this vegetation type. Therefore, plant
conmunity conposition may be influenced, albeit to unknown
degrees, by the presence/ absence of high and | ow popul ati on
levels of these herbivores. Furthernmore, the growh,
reproducti on, distribution, and abundance of respective host
plant(s) wll be affected. Reports on the use of these species as
food are general in nature (lists of prey used by vertebrates may
only mention insects at the class or ordinal level) but do
mention that adults, |arvae, and pupae of butterflies and noths
are preyed upon by bats, birds, rodents, mscellaneous manmmals,
and a multitude of invertebrate predators.

E. Sensitivity to disturbance.

Fire and tinmber harvesting 'along tinberline mght enhance
popul ati ons of al pi ne species by increasing the availability of
this habitat and by retarding tree and | arge shrub growth into
meadow habitat. Disturbance of the alpine meadow proper (hiking
trails, pack animal grazing, and off-road all terrain vehicles)
could lead to local extinction of a population that could
contribute to the dem se of the species because col oni zati on £from

the nearest sinilar type of habitat may be highly inprobable due
to the distances between alpine environments.

F. Popul ation trends.
unknown.



SECTI ON V - Future needs

This section.consist of three topics: A) Survey and inventory
B) Popul ation ecol ogy; and c) Role and inportance in the ecosystem

A. Survey and inventory.
| present three points for consideration

1) The distribution of the species of understory Lepidoptera is
poorly known. An exception to this statement would involve song,
but not many, of the butterfly species.

2) Likew se, species richness for various regions and plant
comunity types is poorly docunmented. Few studies exist that
woul d qualify as a intense study defined as |listing the

understory Lepidoptera for an entire season at a given site.

3) My recommendation is to initiate a regionally based study

with the objective of determining the presence/ absence of species
focusing on the areas of special interest discussed earlier in
this report. The products would be a listing of species richness/
diversity for a given area, new information regarding
distribution of all relevant species, data on abundance which if
avail abl e anong multiple years provides information on popul ation
trends for which we have no know edge at present.

B. Population ecol ogy.
I present two points for consideration:

1) Population trends. As nmentioned in the previous section trends
i n popul ati ons of understory Lepidoptera are virtually unknown,
even in the butterflies which are the best studied group. My
recommendation is to establish long-term studies at sel ected
sites which have as their protocol nultiple sanpling efforts per
year to accurately detect population fluctuation wthin seasons,
within a year, and anong years

2) Information is needed for an effort to nodel popul ations
(density and distribution). Presently such information is
general ly lacking. For instance, data are needed for the
foll owi ng environnental correl ates:

tenperature - high and low linits, developnental thresholds and

degree-day requirements. My recommendation is to conduct studies
that elucidate thermal requirenents for special species. These
data woul d be hel pful in deternining key ecological correlates
for a species involved in projects performng high resolution
mappi ng and for projects involving the transplantation of

i ndi vidual s for conservation/re-establishment goals.
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nectar sources - necessary as a carbohydrate source to fue

flight, specialist and generalist patterns of behavior are--

basi cal |y unknown in the noths and relatively well documented for
the butterflies. My recomendation is to initiate field studies
that involve observations on adult Lepidoptera and fl ower
relationships.

larval host plants - approxi mately 15% of the Macro-Lepidoptera

occurring in the Pacific Northwest have no known larval host
plant.' The percentage is nuch greater (but unknown to the author)
for the Mcro-Lepidoptera. Another 35-45% have only one known
host plant that may or may not be the only plant [arvae of the
species feed on. My recommendation is to establish studies that
i nvol ves sanpling certain plant species for |arvae of
Lepi doptera to associ ate host plant rel ationships and acquire
quantitaive data on abundance through the season, anong years,
and anong sites.

parasitoids/predators/pathogens - natural enem es such as

parasitoids are major regulators of density in host populations,
few of the Columbia River Basin Lepidoptera have records of
parasitoids, let alone the inpact of parasitoids on host

popul ations. M/ recommendation is to establish studies involving
the collecting' and rearing of inmmature Lepidoptera for

associ ating natural enemes with their hosts and for acquiring
quantitative data on the abundance of hosts and natural enemnes.

di sturbance impacts - Few quantitative studies are available on

the inmpacts of fire, grazing, clearing, and pesticides. In
certain cases a linmted degree of disturbance will enhance
popul ati ons of understory Lepi doptera and in other cases
popul ati ons coul d becone extinct. Presently, we have no ability
to accurately predict (let alone guess) the outconme of various
management / di sturbance regines. Myrecomendation is to conduct
experiments that address disturbance dynanics, with particular
attention given to managenent oriented disturbances such as
prescribed fires, grazing, tinber harvest, and pesticides.

Role and inportance in the ecosystem
| present two points for consideration

1) The influence of invertebrate herbivores of the understory
vegetation in influencing the general species conposition of
respective communities is poorly understood. My recomrendation is
to conduct experimental manipulations altering the density of
her bi vore popul ati ons (excl usion experinents) and nonitor inpacts
resulting from the manipulations.



2) The roles of species in predator/prey food web rel ationships
are poorly docunented. In particular, use of understory

Lepi doptera by various species of vertebrates is poorly
docurmented below the level of insect order. For instance,

beetles, noths, and grasshoppers mght be listed as prey itens
for a bird but very rarely are the insects listed to the |evel of
genus or species. Such a level is critical to understanding the
fidelity of predators to certain prey and the inportance of

sel ected prey species in the diet at critical times of the season
in the life cycle of the predator (ie., nursing manmal s,

mgrating birds, prehibernation animals).
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